
DYED WATER FLOODING 

 
 

Dyed Water Testing 
 This Work will consist of the following; 

o Dyed water testing will be conducted as necessary to confirm illegal connections and 
structural defects (i.e., cross-connections) identified during smoke testing and CCTV 
inspections.  Structural defects will be identified in accordance with NASSCO 
specifications per the CCTV and Manhole Inspection Procedures.  

 Testing will be performed following classification of the suspect source as a Type 1, 2 or 3 
Type 1 – Suspected Private Property Cross-Connections 

o Pour water (5 gallons or less) in the immediate vicinity of the suspect source where 
smoke was observed.  Due to the close proximity of the source location and entry point 
into the WCTS, non-dyed water may be used. 

o Observe discharged water using CCTV or by direct visual observations.  Use of CCTV will 
be a site specific determination 

o Document observations and collect photographs 
Type 2 – Suspected Lateral Sources Covered with Soil 

o  Inject dyed water, for a minimum of 5 minutes duration, into soil at the location of 
where smoke was observed. This will affect the transfer of the dyed water to the 
underground sewer defect. 

o The injection may be achieved by using a root fertilizing type spike attached to a garden 
hose or pressure injecting the water into the ground. 

o Observe discharged water using CCTV or by direct visual observations.  Use of CCTV will 
be a site specific determination 

Type 3 – Suspected Large Public Storm Sewer Cross Connections 

o These are generally public sector sources. 
o Install a plug in the downstream storm sewer pipe.  This includes the catch basin or 

storm sewer pipe segment that smoked.  Fill the plugged pipe segment with dyed water. 
o Observe the downstream sanitary sewer manhole for presence of dyed water 
o Collect photographs of the downstream manhole to document the presence, or 

absence, of dyed water. 
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CORROSION DEFECT IDENTIFICATION 

 

 

Corrosion Assessment 
 This component is for the gravity portion of the collection system and will be used to inspect 

and identify WCTS infrastructure that is either corroded or at risk of corrosion.  The work will 
consist of the following: 

o Visually document condition of pipes and manholes where the release of hydrogen 
sulfide gas exists in turbulent locations in the system, such as at force main discharge 
locations and large diameter drop connections. 

o Collect photographs of pipes and manholes. 
o Use CCTV camera footage to identify defects and deterioration of pipes caused by 

corrosion in accordance with NASSCO PACP guidance. 
o  Identify defects and deterioration of manholes caused by corrosion in accordance with 

NASSCO MACP guidance.  
o Conduct SONAR and Laser Profiling, on 18” diameter and larger pipes and/or pipes with 

larger flow volumes, on an as needed basis. 
o Record corrosion-related defect information in the PACP and MACP electronic 

databases, where applicable.  
o Use results for prioritizing how the City will manage and respond to defects found in the 

WCTS 
 

 



MANHOLE CONDITION ASSESSMENT 

 
 

 

Manhole Inspections 
 This Work will consist of the following; 

o Locate manhole using City GIS map  
o Obtain sub-meter grade GPS coordinates of manhole (including lamphole) cover  
o Conduct assessment in accordance with the National Association of Sewer Service 

Companies (NASSCO) Manhole Assessment Certification Program (MACP) protocol Level 
1 and Level 2 manhole inspections (level 1 for full access manholes and level 2 for small 
diameter maintenance access or mainline cleanouts) 

o Collect photographs of the manhole and the associated pipe connections 
o Document manholes that are not found, not on grade and/or not shown on the GIS 

plans   
 

Note:  Copies of NASSCO manhole inspection forms for two manhole inspections are attached  



CLOSED CIRCUIT TELEVISION (“CCTV”) INSPECTION 

 

 

CCTV Inspections 
 This Work will consist of the following; 

o The pipe segment will be ”light cleaned” by hydraulic sewer pipe cleaners or 
combination hydraulic/vacuum cleaners from manhole to manhole. 

o If light cleaning proves insufficient to remove the debris or roots as required to conduct 
CCTV inspections, the segment will be “heavy cleaned” by hydraulic sewer pipe cleaners, 
combination hydraulic/vacuum cleaners, or mechanical sewer pipe cleaners from 
manhole to manhole.  Tap cutting and root removal will be performed on an as needed 
basis. 

o Materials will be trapped and removed from each sewer segment and not passed from 
one sewer segment to another. 

o An internal closed circuit television (CCTV) camera will be inserted into the line segment 
and the line surveyed to digitally inspect and record existing conditions.  The camera will 
move through the line at a maximum speed of 30 feet per minute stopping to record 
lateral connections, mainline connections, defects, and features and points of interest.  
This work will be conducted in accordance with the National Association of Sewer 
Service Companies (NASSCO) Pipeline Assessment Certification Program (PACP).  Data 
from the CCTV inspections will be retained on inspection forms and onto the City’s GIS 
system for subsequent retrieval and use. 

 

 

Note:  Copies of NASSCO CCTV inspection forms for two pipe segment inspections are attached.   
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GRAVITY SEWER Line and FORCE MAIN DEFECT ANALYSIS 

 

 

Defect Analysis 
 Identify and document gravity sewer, force main and manhole defects in accordance with the 

CCTV Inspections procedures using PACP and MACP nomenclature and defect identification 
procedures 

 Input data into the  defect inventory database;  

 Use Esri’s ArcGIS, incorporated with probability of failure and consequence of failure support 
tools, to assess and catalog linear assets and develop  rehabilitation recommendations based on 
multiple criteria, which may include;  

o Nature and severity of the gravity and force main defects 
o Pipe diameter and material 
o Criticality of a failure leading to SSOs or backups 
o Probability of failure leading to SSOs or backups 
o Consequence of Failure 
o Customer complaints 

 Effect on Customers 
o Proximity to critical roads and sensitive water sources and environmental areas, 
o Critical customers (e.g. hospitals, nursing homes) 
o Overall public health & safety 

 Incorporate engineering and business factors, as well as fiscal budget considerations, in 
developing rehabilitation recommendations. 



SMOKE TESTING 

 
 

 

Smoke Testing 
Smoke testing of sanitary sewer manholes, sewer pipes, sewer laterals and interceptors will be 

conducted as follows: 

o Public notices via door hangers will be issued in the affected areas prior to starting the 
work  

o The Memphis Police and Fire Departments will be notified of the upcoming smoke 
testing prior to the work starting  

o Necessary barriers will be installed around access points to minimize injury to the public 
o Access to the sewer pipes will be secured and adjoining manholes will be temporarily 

plugged 
o Blowers and smoke generators are stationed adjacent one of the manholes.  The smoke 

is then introduced into the WCTS. 
o The area around the test site is observed for smoke discharges.  Smoke discharges are 

documented photographically and, where accessible, with GPS and pertinent 
information is logged on smoke testing forms. 

o Upon completion of the test, temporary plugs will be removed from the manholes and 
equipment will be moved to the next test setup. 

 



LIFT STATION PERFORMANCE AND ADEQUACY PROCEDURE 

 

 

Lift Station Performance and Adequacy 
 This assessment work will consist of the following; 

o Review and analyze pump run time meters;  
o Assess pump start counters;  
o Compute Nominal Average Pump Operating Time ("NAPOT"); 

 Use one or months data to calculate for fixed-speed pumps 
 Sum the total hours of pump operation over assessment period, 
 Divide sum by the number of days included in the assessment period. 
 Divide result from previous calculation by one less than the total number of 

pumps installed at the lift station.  This is the NAPOT. 
 Note: Lift stations determined to have a NAPOT greater than 10 hours per day 

may be targeted for additional investigations. 
 Use pump operating times to evaluate variable speed pumps. 

o Conduct root cause failure analysis (when applicable0;  
 Review operating histories of the lift station 
 Conduct assessment to try to determine the progression of events and 

consequences that led to the lift station failure. 
 Document types and trends of failures identified by the assessment. 
 Develop solutions that minimize future failures from similar issues which could 

be considered in subsequent evaluations of lift stations. 
o Review Supervisory Control and Data Acquisition ("SCADA") alarm history 

 Evaluate station capacity in accordance with the Pumping Systems chapter of the most current 
version of WEF’s Manual of Practice FD-4, Design of Wastewater and Stormwater Pumping 
Stations; 

 Review station unit records and interview operators to evaluate critical response time (CRT), 
defined as the time interval between activation of the high wet well level alarm and the first 
SSO, under peak flow conditions ; 

o The CRT will be used to evaluate responsiveness capabilities including the potential use 
of mobile generators, quick connect electrical hookups, and mobile pumps as well as 
make recommendations to minimize SSOs. The CRT assessment will also include the 
evaluation of the ability of COM Lift Station and contract staff to take corrective action 
within the critical response time estimated for each Lift Station. 

 Conduct physical inspection and review recent operating and mechanical failure history during 
at least the past five years to assess station condition. 



 Evaluate station design and equipment in accordance with Chapter 40, Wastewater Pumping 
Stations of the most recent edition of Recommended Standards for Wastewater Facilities by the 
Great Lakes-Upper Mississippi River Board of State and Provincial Public Health and 
Environmental Managers (commonly known as the “Ten State Standards”) 
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